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TITLE OF THE INVENTION 

QUICK WATER-DISSOLVING FILM CONTAINING COSMETIC, 
AROMATIC. PHARMACEUTICAL OR FOOD SUBSTANCES 
FIELD OF THE INVENTION 

The present invention relates to a process and to formulations arranged 
to give a thin edible film easily dissolved in water, such that on inserting a 
small leaf into the mouth, it dissolves within a few seconds when in 
contact with the saliva. 

Such a film is very useful as it can incorporate within its interior active 
Ingredients of cosmetic, pharmaceutical, dietetic or food type, enabling 
them to be easily and immediately administered. 
BACKGROUND OF THE INVENTION 

According to the known art. the film thickness varies from a minimum of 
10 microns to a maximum of 70 microns. The film dissolving time clearly 
Increases on increasing the thickness. The ideal, to achieve a dissolving 
time of a few seconds, is to maintain the thickness around 35-^45 microns. 
To be of practical applicability, the surface of a film usable for cosmetic, 
food or phamiaceutical purposes must have an area of about 6/8 cm^ and 
a weight variable between 25 and 35 milligrams. 
DISCUSSION OF THE KNOWN ART 

The weight of the .active ingredients present in known films is small 
compared with the total film weight, being on an average about 4-10% of 
that weight; beyond 10%, however, the film characteristics alter to make 
the film unsuitable for practical use: if an attempt is made to increase this 
percentage to 20%, the final film structure (fragility, softness, etc.) is 
considerably influenced to the extent that the advantages claimed in said 
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patents are completely lost. 

It could be objected that to obtain a greater dose of active principle it 
would be sufficient to double, triple or quadruple the administered dose, 
however this would be disadvantageous and hardly practical compared 
s with a single administration. 

Another limit noted in the preceding inventions is the fact that the initial 
mixture, prepared at ambient temperature, often contains considerable 
quantities of ethanol, the active principles being dispersed in the said 
mixture. For certain types of active ingredients, this operation is 
10 deleterious, an example being food bacteria such as lactic acid, probiotic, 
prebiotic and symbiotic cultures which, when fed into such a solution, 
would be immediately killed. This applies in particular to all groups of 
lactic bacteria (lactobacillus acidophilus, lactobacillus gasseri, lactobacillus 
johsonii, lactobacillus crispatus. lactobacillus amylovorus, lactobacillus 
15 gallinarum; lactobacillus casei subsp. casei. lactobacillus paracasei subsp. 
paracasei. lactobacillus rhamnosus; lactobacillus reuteri, lactobacillus 
plantamm, lactobacillus salivarius, pediococcus acidilactici, lactobacillus 
delbrueckii subsp. bulgaricus, Streptococcus thermophilus. etc.). all the 
bifidobacteria (bifidobacterium longum. bifidum. brevibacterium, infantis. 
20 adolescentis, lactis. etc.). and other non-lactic bacteria and non- 
bifidobacteria microorganisms (Enterococcus faeclum. bacillus subtilis. 
bacillus coagulans (Lactobacillus sporogenes). saccharomyces cerevisiae. 
etc.). These bacteria are also sensitive to pressure and temperature, so 
that the classical supports, such as tablets, given the considerable use of 
25 pressure necessary for their fomnation. would result in destruction of the 
bacteria. The ability therefore to maintain them alive in a large number in 
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the finished product would be of considerable interest in all dairy milk 
processes, for which leaves could be provided which are ready and sized 
for easy and immediate use. 
SUMMARY OF THE INVENTION 

5 The present invention has the object to provide an edible film which 
obviates said drawbacks by containing high percentages (greater than 
those obtainable by the teachings of the known art) of therapeutic, food or 
cosmetic active principles, or disinfectant-sensitive bacteria, the film 
having good dimensional stability such as to be able to be produced in a 

10 very small thickness, between 10 and 70 microns, suitable for punching or 
cutting into small formats, and which can be easily inserted into the mouth 
into a position above or below the tongue, and is rapidly dissolvable in 
contact with the mouth saliva. 

This film is a quick water-dissolving film containing cosmetic, aromatic, 
15 pharmaceutical and/or food substances, and consisting of: 

- at least one starch of low molecular weight and high amylopectin content 

- at least one cellulose compatible with said starch, and 

- at least one cosmetic, aromatic, pharmaceutical and/or food substance, 
said substance being present in a quantity exceeding 10% on the total film 

20 weight. 

Preferably, said food substance is chosen from the group comprising 
probiotic, prebiotic and symbiotic food bacteria; more preferably, said food 
bacteria are chosen from the group consisting of lactic bacteria, 
bifidobacteria, and other microorganisms (non-lacfic bacteria and non- 
25 bifidobacteria), and said cellulose consists of 
hydroxypropylmethylcellulose and/or hydroxyethylcellulose. 
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The process for producing the film of the invention comprises the steps of 
feeding water, ethanol and at least one starch into a mixer, stirring at a 
temperature between SCC and lOO^C until the starch has dissolved and 
caramelized, adding at least one cellulose compatible with the starch and 

5 stirring until a homogeneous mass substantially free of ethanol is 
obtained, then cooling to a temperature between 25°C and 35°C, adding 
said substances and stirring until a homogeneous mass is obtained, which 
is spread with a doctor blade assembly onto the surface of a support web. 
heating in a through forced-air oven to a temperature between 30°C and 

10 40*'C. cooling to ambient temperature, removing the film from the support 
and die-cutting it to the required size. 

To obtain the aforedescribed product, numerous tests have shown that at 
least one of the following elements must be used: 

a) at least one low molecular weight starch of high amylopectin content. 
15 The starch can be selected from those obtained from maize, wheat, 

potato, rice, soya, tapioca, etc. This starch must be present between a 
minimum of 20% and a maximum of 80% by weight on the final film 
composition. 

b) at least one cellulose compatible with said starch, preferably chosen 
20 from the following substances: hydroxypropylcellulose, 

hydroxypropylmethylcellulose, hydroxyethylcellulose. 
carboxymethylcellulose. These polymers and celluloses must be present 
in the finished product (film) from a minimum of 15% to a maximum of 
70% by weight. 

25 Other ingredients the presence of which is preferred in producing the film 
are polysorbate 80. sorbitol, glycerol mono oleate. carrageenan. soya 
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lecithin. colorants and methylsalicylate. Polyvinylalcohol. 
polyvinylpyn-olidone, polyethylene glycol and xanthan gum can also be 
present. 

The procedure followed to bind the starch and cellulose in stable form is to 
dilute the starch and cellulose in ethanol and water in a jacketed mixer 
then, while stining. bringing them to a temperature of 80-90»C and 
maintaining them under stirring for at least 30 minutes to substantially 
eliminate the ethanol. Again while stirring, the mixture is brought again to 
a temperature around 30^35«C until a viscosity of 3^8000 mPas is 
obtained. The product obtained in this manner is able to retain 
considerable quantities of active substances, up to 30% by weight of its 
own weight: after evaporating all the residual water, active substance 
percentages between 10% and 50% by weight on the finished product are 
achieved. Moreover, once the mixture has cooled to 30^35»C and having 
lost its ethanol load, alcohol-sensitive substances such as lactic ferments, 
microorganisms or bacteria can be added to the mixture. This mixture is 
maintained under stirring and passed through a doctor blade assembly 
which does not compress the product and is able to distribute the product 
in the fomi of a thin film onto an antiadherent support which travels 
through a ventilated tunnel heated to 30-s-35''C to torm the final film. This 
film is then separated from the anti-adherent support by known methods 
and die-cut into the required shape and size, then inserted into the final 
package. 

EXAMPLE 1: The components of two separate phases known as "Phase 
25 A" and "Phase B" are used. 
Phase A comprises: 
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HzO 150 9 

ethanol 150g 

hydroxypropylmethylcellulose 50 g 

oxidized starch 20 g 

5 polyvinyl alcohol 15 g 

polyethylene glycol 4 g 

glycerin 2 g 

sorbitol 2 g 
colorant 



10 Phase B comprises a mixture of aromatic essential oils (30 g) and 
aspartame (1 g). 

The components of Phase A are fed Into a jacketed closed mixer in the 
following succession: water, ethanol and oxidized starch are firstly fed and 
stirred at medium speed and the temperature brought to SO^C, stirring 
15 being continued until the starch has dissolved and caramelized, to obtain 
a homogeneous solution. 

While stirring, the temperature is brought to 90°C and stimng maintained 
(at about 60 r.p.m.) for 30 minutes, then hydroxypropylmethylcellulose, 
polyethylene glycol and colorant are added and stirring continued until the 

20 solution is homogeneous. 

It is cooled to 35*'C. glycerol and sorbitol are added and stirring is 
maintained for 15 minutes. The temperature is brought to 30<»C and 
Phase B. previously mixed at ambient temperature, is slowly added. 
Stimng is maintained for 15 minutes. Using a peristaltic pump, the mixed 

25 product is withdrawn and made to flow onto a doctor blade assembly 
heated to 30»C. through which there passes a siliconized polyester web 
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on which the product is deposited as a film to a thickness of 70 microns. 
The product (deposited as a film on polyester) is passed through a forced- 
air oven heated to 35**C. On leaving the oven the film is detached from 
the polyester support, and die-cut with a roller die into 2.3 x 3.3 cm 
5 rectangles, and the rectangles obtained are inserted into a container 
which is sealed. 

Each rectangle obtained has a thickness of 35 microns, the time for its 
dissolving in the mouth being 6 seconds. The quantity of essential oils 
present is measured by HPLC. the result being the following: 
10 weight of rectangle (2.3 x 3.3 cm) 25 mg 

quantity of aromatic essential oils present 7 mg 

EXAMPLE 2 

As in Example 1 the components of two different compositions known as 
"Phase A" and "Phase B" are used. 
15 The components of Phase A are: 



H2O 150g 

ethanol 150g 

hydroxyethylcellulose 50 g 

polyvinyl pyrrolidone 25 g 

20 hydroxypropylmethylcellulose 35 g 

oxidized starch 20 g 

xanthan gum 10 g 

polysorbate 80 2 g 

methyl salicylate 2 g 

25 sorbitol 2 g 
colorant 
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The components of Phase B are: 

mixture of aromatic essential oils 50 g 

aspartame 1 9 

The components of Phase A, i.e. firstly water, ethanol and oxidized starch, 
5 are fed into a jacketed closed mixer, then stirred at medium speed and the 
temperature brought to SO^C, stimng then being continued until a 

homogeneous solution is obtained. 

While stirring, the temperature is brought to dO^C and stirring maintained 
for 30 minutes, then hydroxyethylcellulose, polyvinyl pyrrolidone, 
10 hydroxypropylmethylcellulose, xanthan gum and colorant are added and 
stirring continued until the solution is homogeneous. 
It is cooled to 35"C, polysorbate 80, methylsalicylate and sorbitol are 
added and stirring is maintained for 15 minutes. 

The temperature is brought to 30°C and Phase B, previously mixed at 
15 ambient temperature, is slowly added. Stirring is maintained for 15 
minutes. Using a peristaltic pump, the mixed product is withdrawn and 
made to flow onto a doctor blade assembly heated to 30*>C, through which 
there passes a siliconized polyester support web on which the product is 
deposited as a film to a thickness of 70 microns. The product deposited 
20 as a film on the polyester web is passed through a forced-air oven heated 
to 35*'C. On leaving the oven the film is detached from the polyester 
support, and die-cut with a roller die into 2.3 x 3.3 cm rectangles. The 
rectangles obtained are packaged in a sealed container. 
The rectangles obtained have a thickness of 40 microns, the time for their 
25 dissolving in the mouth being 6 seconds. The quantity of essential oils 
present is measured by HPLC. the result being the following: 
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weight of rectangle (2.3 x 3.3 cm) 30.5 mg 

quantity of oils present 7.6 mg 

EXAMPLE 3 

As in the preceding examples, components of Phase A and components 



5 of Phase B are used. 

The components of Phase A are: 

H2O 150g 

ethanol 150g 

hydroxypropylmethylcellulose 50 g 

10 oxidized starch 40 g 

carrageenan 10 g 

polyethylene glycol 400 med 4 g 

soya lecithin 10 g 

methyl salicylate 1 g 

15 colorant 

The components of Phase B are: 

mixture of aromatic essential oils 40 g 

aspartame 1 g 



Phase A is fed into a jacketed closed mixer in the following manner: water, 
20 ethanol and oxidized starch, are firstly fed in, then stirred at medium 
speed and the temperature brought to 80°C, stirring then being continued 
until dissolution takes place to obtain a homogeneous solution. 
While stimng, the temperature is brought to 90®C and stirring maintained 
for 30 minutes, then hydroxypropylmethylcellulose, carrageenan and 
25 colorant are added and stirring continued until the solution is 
homogeneous. 
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It is cooled to 35°C, polyethylene glycol 400 med, soya lecithin and 
methylsalicylate are added and stirring is maintained for 15 minutes. The 
temperature is brought to 30°C and Phase B, previously mixed at ambient 
temperature, is slowly added, and stirring is maintained for 15 minutes. 

5 Using a peristaltic pump, the mixed product is withdrawn and made to flow 
onto a doctor blade assembly heated to 30**C, through which there passes 
a siliconized polyester support web on which the product is deposited as a 
film to a thickness of 70 microns. The product deposited as a film on the 
polyester web is passed through a forced-air oven heated to Z5°C. On 

10 leaving the oven the film is detached from the polyester support, and die- 
cut with a roller die into 2.3 x 3.3 cm rectangles. The rectangles obtained 
are packaged in a hermetically sealed container. 

Each rectangle obtained has a thickness of 33 microns, the time for its 
dissolving in the mouth being 5 seconds. The quantity of essential oils 
15 present is measured by HPLC, the result being the following: 



weight of rectangle (2.3 x 3.3 cm) 26 mg 

quantity of oils present 6.5 mg 

EXAMPLE 4 

Again a Phase A is used, comprising: 
20 H2O 150g 
ethanol 150g 
oxidized starch 60 g 

hydroxypropylmethylcellulose 50 g 

carrageenan 10 g 

25 polyethylene glycol 4 g 

glycerol 2 g 
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sorbitol 2 g 

colorant 

together with a Phase B comprising food bacteria consisting of 100 g of 
lyophilized lactic ferments (lactobacillus paracasei). 
Phase A is fed into a jacketed closed mixer in the following manner: water, 
ethanol and oxidized starch, are firstly fed in. then stirred at medium 
speed and the temperature brought to 80«C. stirring then being continued 
until the starch has dissolved to obtain a homogeneous solution. 
While stirring, the temperature is brought to QO-C and stinring maintained 
for 30 minutes, then hydroxypropylmethylcellulose, carrageenan and 
colorant are added and stirring continued until the solution is 
homogeneous. It is cooled to 35°C. polyethylene glycol 400 med, glycerol 
and sorbitol are added and stirring Is maintained for 15 minutes. The 
temperature is brought to 30»C and the probiotics. previously mixed at 
ambient temperature, are slowly added. Stirring is maintained for 15 
minutes after which, using a peristaltic pump, the mixed product is 
withdrawn and made to flow onto a doctor blade assembly heated to SO^C, 
through which there passes a siliconized polyester support web on which 
the product is deposited as a film to a thickness of 70 microns. The 
product deposited as a film on the polyester web Is passed through a 
forced-air oven heated to 35«>C. On leaving the oven the film is detached 
from the polyester support, and die-cut with a roller die into 2.3 x 3.3 cm 
rectangles. The rectangles obtained in this manner from the film are 
packaged in a sealed container. 

Each rectangle obtained has a thickness of 45 microns, the time for its 
dissolving in the mouth being 7 seconds. The quantities of 
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microorganisms present were measured by a microscope, the result being 
tlie following: 

weight of rectangle (2.3 X 3.3 cm) 34 mg 

quantity of lactobacillus paracasei about 1 .500.000.000 units 



